We propose a method of quantization of a discrete Hamiltonian system with an infinite number of degrees of freedom. Our approach is analogous to the usual finite-dimensional quantum mechanics. We construct an infinite-dimensional Schr6dinger equation. We show that it is possible to pass from the finite-dimensional quantum mechanics to our construction in the limit when the number of particles tends to infinity. Rigorous mathematical methods are used. (1991). 81S99, 81T25.
Introduction
Quantization of theories with an infinite number of degrees of freedom is the old problem. There are various approaches to it; for example, there are the canonical quantization and the method of Feynman path integrals (see [1] [2] [3] ). Various aspects of the axiomatic method are presented in the monograph [4] . Among mathematical publications on this subject, we mention the books [5, 6] . Though significant progress has been made in this direction, the problem has not yet been solved in the rigorous mathematical sense.
Usually, quantum field theory is regarded as a quantum theory of a system with a continuous Hamiltonian. In this Letter, we restrict our consideration to a simpler problem. We consider a system with the Hamiltonian Here the functions V and Wm-n are real and smooth and p,, z, ~ R e, where d is a positive integer. We call the variables p~ and z~ the momentum and coordinate of a particle with the number n, respectively. It is clear that this model can arise, for example, in the approximation of the Hamiltonian of the scalar field theory on a lattice.
Mathematical problems of the classical dynamics of the system with the Hamiltonian H require separate investigations. We do not consider them in this Letter. We want to quantize this system by analogy with the finite-dimensional case when all sums in the Hamiltonian are finite. In fact, we construct an infinite-dimensional equation similar to the usual quantum-mechanical Schr6dinger equation. To support our arguments, we prove that it is possible to pass from finite-dimensional quantum problems to the infinite-dimensional one in the limit of an unbounded increase in the number of particles. Unfortunately, we are not able to indicate all publications on the subject considered in view of their large quantity. Everywhere we take Planck's constant h = 1. In addition, although we consider particles with equal masses, our construction holds for particles with unequal masses.
We denote positive constants by C, C', C1, C2, ....
Finite-Dimensional Quantum Mechanics with Weighted Spaces of States
Consider a system with the Hamiltonian
HN(DN'ZN)= U=~ { 'p''2+ V(zn)+, N
Here , w,._,(z.
-am)}.
m:n+l
PN = (P-s,..., PN), ZN = (Z-s,"., aN)~ R a(2N+ 1)
As usual, to quantize this system, one has to substitute the operators of the nth momentum P, = 1/i(c3/c3z,) and of the nth coordinate Qn = zn for the nth momentum and coordinate (see [3] ). Therefore, the quantum Schr6dinger equation for this system is instead of the space L2 (here p(x) is a measurable positive function). Taking ON= p-1/2dy~: and assuming for q5 N Equation (1), we obtain the Schr6dinger
